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PN - RU2054717 C 19960220 
PD - 1996-02-20 
PR - RU1 9930036349 19930714 
OPD - 1993-07-14 

Tl - PULSED NEUTRON GENERATOR 

IN - KOZLOVSKIJ KONSTANTIN I (RU)PRORVICH VLADIMIR A (RU) 
PA - KOZLOVSKIJ KONSTANTIN I (RU)PRORVICH VLADIMIR A (RU) 
IC -G21G4/02 

©WPI/OERWENT 

Tl - Pulse neutron generator - has two targets set coaxially along axis of 
symmetry of body and uses two coaxial electromagnetic coils to 
control form of produced plasma clouds 

PR - RU1 9930036349 19930714 

PN - RU2054717 C1 19960220 DW199646 G21G4/02 005pp 
PA - (KOZL-I) KOZLOVSKII K I 
IC -G21G4/02 

IN - KOZLOVSKII K I; PRORVICH V A 

AB - RU2054717 The pulse neutron generator contains first and second 
plasma-forming targets and both targets are placed coaxially on the 
axis of symmetry of a body, while a magnetic system contains a high 
voltage forming line, discharge electrodes forming a discharge, two 
symmetrically positioned coaxial electromagnetic coils enclosing the 
targets and additional optical elements in a pulse laser acting on 
the targets. 

- USE - Used for the formation of pulse flows of high density neutrons 
in experimental neutron physics and nuclear geophysics. 

- ADVANTAGE - Neutron pulses with high usability parameters are 
obtd.. 

- (Dwg.1/1) 
OPD - 1993-07-14 

AN - 1996-463376 [46] 
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(21) 93036349/25 
(46) 20.02.96 Eton. No 5 

(76) K03J10BCKMM KOHCTaHTMH HB3HOBMM, 
npopBMH BjiajIHMHp AhTOHOBHM 

(56) !. KnpbHHOB r.FT. 5IaepHo<}>n3HHecKHe 
Mexoiibi aHajiHaa BemecxBa. M.: Atomhsjwt, 
1971, c.279-287. 2. ABTopcKoe CBH^eTejibCTBo 
CCCP N 766045, kji. G 21G 4/02, 1979 
(54) MMnyjIbCHblJff TEHEPATOP HEBT- 
POHOB 

(57) HcnojibsoBaHHe: b hchtpohhoh cJ>K 3 WKe 
Wphoh retx}>n3Hice, n P H HeHrpoHHo-aKTHBa- 

UHOHHOM aHajlK3e % B HCTO^HHKaX HCHTpOHOB 

CymHocTb H3o6peTeHH»: HMnyjibCHMH reHepa- 



Top HCHTpoHOB cozjepxcHT ase ruia3Moo6pa3y- 
fomHe mhujchh, pacnojio^eHHwe BHyTpM rep- 
MeTH3HpoB3HHoro UHJiMHapHMecKoro xopnyca 
Ha ero och, c noBepxHocrsiMw n^ia3Moo6pa3o- 
BaHHji t o6pameHHNMH oxma k apvrow. BoKpvp 
MHiueHen coocho ycraHOMeHbi" MarHHTHwe 
KaxyuiKH, CBsiaaHHbie c pasp^HbiM ayieKxpo- 

lOM BbfCOKOBO/lbTHOH CbopMHpyiOlUeH ilKHHCH. 

I eHcpaTop CHa6*eH itMny,i b CHWM ^rasepoM 
onrMwecKOH CMcreMOH ^opMwpoBaHH* iiaaep- 
mk-x njfxcH Ha MHuieHax h paapsxmoM MeKT- 
poae. a t3k 'j KaHa-iaMH BB oaa jiaaepHux 

JlyHQVf B 30H> B03J3eHCTBMfl. i H JI. 
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tf3t)6perenne oinocurca k hgmtpohhom 
rexmiKe. k cpeACTBaM 4>opMnpoB3Huq hm- 
ny/ibCHbix noTOKOB HertTpoHOB bwcokom nnoT- 

HOCTH K M O >K G T 6 bl T b H C n O H b 3 O B a H O B 

3KcnepnMeHTa/ibHOM ngmtpohhom 4>M3uxe, 5 
wphom reo4)M3MKe. npn 3Ha/in3e Maiepna- 

nOB. B TOM MUC/ie HePtrpOHHO-aKTMBaMMOHHOM 

ana/utse. m b APyr mx o6nacT*x «,qepHOM TexHH- 
kh m TexHO/iornn. 

Pa 3 BUTM e HeiiTpOHHOM TeXHUXH c$opMM- 10 

poBa/io pfia yc/iOBuPt. o5yc/iaB/inBaK>U4Wx no- 
Tpe6nTe/ibCKne napaMeipw ncno/ib3yeMbix Ha 
npaKTMKe BceB03Mo>KHwx uctomhuxob (reHe^ 
paTopoB) HewTpoHOB. P3amoh30to n h we Tax 
HaswBaeMwe Po-Be-ncTOHHnxn no p*Ay npu- 15 
huh He o6naAaK)T coBpeMeHHbiMM noTpe6u- 
Te/i bCKMMM napaMeTpaMn. rioaTOMy bo BceM 
Mi/ipe b npMKna^Hwx 3aAaMax HeftTpoHHOi* <J>w- 
3uxh npeAnoHTHTe/ibHo ncno/ib3y»OT reHepa- 
Topw He^TpoHOB, cnoco6Hwe *OpMHpOB3Tb 20 
nMny/ibCHwe hotokh He^TpOHOB c pery/iupye- 
mwmh napaMeipaMM, KaK npasn/io, b reHepa- 

TOpaX HGMTpOHOB <J)OpMHpyK5T MOH H bIM nOTOK, 

coAepxamwCi qApa a"* 6oM6apAnpoBxu HePrr- 
pOHoo6pa3yKDme»4 MniueHH, T3K h/ih nHane pe- 25 
anu3ya fl/epHue peaKLUiw Tuna Be 9 (d n)B 10 
T(d.n)He 4 fl(d.n)He 3 . 

l/l3BeCTHW HMRy/lbCHbie mctomhukm hqwt- 

Pohob, ncno/ib3yeMb/e a* a ue/iew AAepHoPt re- 
o4>m3mkh m aKTHB3L(noH hoto a h a /I M 3 a , 30 
coAepxaLuwe OTnaaHHyio HeyiTpOHHyxo Tpy6- 
Ky. M3/iyMaK)U4y k> MMny/ibCHue hotokh HertTpo- 
hob. 6/iok nmaHUfl hohhoto hctom h h xa 

Tpy6KM, MCTOMHUK BblCOKOBO/lbTHOTO yCKOpflKD- 

mero Hanp^eHMA m 6/iox cnHxpoHW3aunn 35 
noA>KnraKDu;ero HMnynbca hohhoto hctomhu- 
xa H6MTpOHHOM Tpy6xn ti HMny/ibca ycxopqxo- 
iMero Hanp«)KeHnq [1]. 

ripuMeHfleMwe b TpySxe cpeACTBa 4>opmh- 
poBaHna noHHOro nynxa. oahsxo, He o6ecne- 40 
MnaaHDT Heo6xoAHMwx nspaMeTpOB 
MMny/ibCHoro noToxa HeviTpoHoa. 

H3BecTeH nMny/ibCHwii reHepaTop hcPit- 

POHOB. COAep>KamMl7l HOHOyCXOpSKOlAyK) ?.ook- 

TpoAHyK) cucTeMy, pacno/io)KeHHyk) n 45 
BaxyyMnpoBaHHOM xopnyce 1411/1 nHApunec kom 
reoMeTpnn, ABe na3epHwe Muujenu. o^na 113 
kotopwx Bwno/iHeHa n/ia3Moo6pa3y>ome*. 
npuneM nepsas npeAHa3HaneHa &n* o6pa3o- 
Banns hohob . a BTopaq - 06pa30BaHM* 50 

HePupoHOB. ycTaHOB/ieHHbie cooTBeTCTseHHo 
Ha aHOAe u xaTOAe 3/iexTpoAHO* cucTeMw. 
npuneM 3hoa pa3M6tAeH na ocu xa roAa. b xa- 
necTBe xoToporo c/iy*nT xopnyc. a MniueHb H a 
ero BHyTpeHHew noBepxHocTn o6pa3yeT 141*- 55 
nnHApuMecxniTi c/io*. ziaaepHbi* n/ia3Moo6pa- 
30BaTe/ib c cucTeMow CKaHnpoaaHna n 
$OKycnpoBKM na3epHoro W3/iyMeHuq na aHOfl- 
HyK) MnujeHb, MMny/ibCHbiw pa3p«AHMK. cmhx- 

POHM3MpOBaMHWft- C /1336pHbJM 



n/ia3Moo6pa30BareneM m b x/rxoMeH h wft Me*Ay 

MCTOMHUXOM BbiCOXOBO/lbTHOrO Hanpfl)KeHMfl m 
MOHOyCKOp*K>LHe* 3/ieXT P OAHOl4 CMCTeMOM 
' a HTMA^HaTOpHy KO" MarHHTHyK) CUCTeMy, co- 

3A3fomyK) MarHHTHoe none B 30He 4>opMnpo- 
BaHMfi MOHHoro noToxa [2]. 

Hcno/ibsosaHne ziaaepHoro n/ia3Moo6pa- 

30B3Te/151 KaweCTBeHHblM 06P330M no38o/in/io 

y/iymuMTb napaMeTpw nMny/ibCHoro noToxa 
HeMTpoHOB, b nepByio onepeAb 3a cneT pery/w- 
pyeMocTM deneHM n/Ta3Moo6pa30BaHn« c 
yAo6HUM 4>pohtom noHHoro HMny/ibca. npw- 
neM oahh m tot >xe /ia3epHbiPi /iyw nyTeM ero 
pasABoeHUfl no/rynponycxaiomea m no/iynpe- 
/iOM/i«K)LAeM onTunecKOM cucTeMo* yierxo mo- 
>KeT 6biTb ncno/ib30BaH xax A ^fl 
n/!a3Moo6pa30BaHn«, Tax u b xaHecTee no A >Kn- 
raraiAero MMny/ibca MOHHoro MCTOMHuxa. B pe- 
3ynbTaTe MOKeT 6wTb no/iyneH MMny/ibc 
HeftTpoHHoro noToxa Ma/iow A/inTe/ibHOCTM h 
Bbicoxo* n/ioTHocTn. MaoecTHb^ reHepaTop 
HePiTpoHOB npuHST b xanecTBe npoTOTuna. 

\A 3B6ct Hwe MMny/ibCHbie reHepaTopw 
HewTpoHOB MMexDT cymecTBeHHbre neAOCTaT- 

KM t B M3CTH0CTM HeA0CT3T0X. 33K/1 KDMaK>U4Hl/ICW 
B TOM, HTO C(f)OpMHpOBaHHbfe HMny/TbCbl H6MT* 

poHHoro noToxa nenpepbiBHO conpoBo^KAaeT- 
ca raMMa-ua/iyneHi/ieM 3a cneT TopM03Horo 
n3/iyMeHnfl ycxopeHHbix Me>KAy 3hoaom h xa- 

TOAOM 3/ieXTpOHOB. np MC yTCTBWe HHT6HCHB - 

Horo HMny/ibCHoro raMMa-^ona nopo>xAaeT 
He>xe/iaTe/ibHbie npoueccu. wcxaxas pesynb- 
raTw n3MepeHnw bo Bcex npux/iaAHbix 3aAawax 
npuMeHenna HePiTpoHHbix reHepaTopoB. 

C APyroi4 ctopohw. Ha/iMMne HenoflBux- 

HOM MMUJeHH. 50MGapAMpyeMOM MOU4HWM14 

HMny/ibcaMn ycKopeHHbix hohob, npusoAMT x 
ee spoAnpoBaH^iKD (pa3pyiueHHK)). 3to o6cto- 
KTe/ibCTBo nopo>KAaeT yxyALuenne BbixoAHwx 
napaMeTpos reHepaTopos. J\n* BoccTanoB/ie- 
Hnq noTpe6nTe/ibcxv^x napaMerpoB HewTpoH- 
hoto reHepaTopa b stom oiynae T P e6yeTc« 
33MeHHTb MHOieHb 3 «- e pMeTH3nposaHHOM 
Kopnyce nnn ncno/ib30B3Tb M03anxy MMLuenew 
c CMaeMow riepeM.^^e/iiiBaHnq He*Tpo*HOo6- 
pa3yHDmeii Mutuenw nynxa ycxopeHHbix mohob 
noosepeAHO Ha xa.^AVKD MniueHb. npu 3tom 
Heo6xoAHMo ynecrb. mtc na-3a ,, pacxoAa ,, Ma- 
Tepna/ioB Ha n/ia3Moo6pa30BaHne n/ia3Mooo- 
p33yK3LA3H .MnujeHb TaK^.e pa 3 py us aeTc« . Ho 
CTeneHb pa3pyujeHnn Hen o a b h >k h o m Mnuue h h 
n3-3a ee 6oM6apAnposK n Tq>Ke/ibiMn no H aMn 
ropa3AO Bbnue raxoBon n/ia3Moo6pa3yiomeM 
MutueHu, "6oM6apAnpyeMOM" pacnerHbiMn 
MMny/ibcaMu na3epHoro HS/iyneHnn. 

fl/in ycxopennn hohob ao 3Hepr^n h e w t - 
poHoo5pa3oaaHHfl (HanpwMep. nop«AK3 100 
xaB) b K3necTHbix nMny,ucHbix reHepaTopax 

HeMTpOHOB npMMeHfllOT HCTOHHMK BblCOXO" 

Bo/ibTHoro yCKopqxDmero H3np««eHi4fl."Mexa- 



5 



20 



' ,M3M MOHOO6pfl300anMfl H yCKOPfiHMfl K3k 

npann/io. conposox< A aexcq B03H M KHOBeHneM 
m ycKopeHMeM a/ieKxpoHHoro '06/iaKa" 3S c^ex 
npuMwx h/j M BTopuMHbix a/iextpoHoe 3aMea- 
n«i«Cb Ha Marepna/iax K0HcxpyK UM „ HeurpoH- 
Horo renepaxopa h/im nenoAB^HOM Mnwenu 
aneKTpoAbi nopox/iaioT xopMosnoe wa/jyue- 
Hue. 3to na/iyseHMe cxanoBuxc* conyxcxByio- 

IHHM HekiTpOHHOMy M3/iyMeHMIO K3K ra M Ma-<bOH 

co BceMM HejKe/iaxenbHbiMM 4>aKxopa M n 

Ue/ib npefl/ioxeiHM» - ycxpaneHue nepe- 
HKic/ieHHwx ewuje oxp M uaxe/ibHb.x <J>aKTopoB 
nasecTHbix MMnyflbCHux renepaxopoB nefixpo- 

HOB. 

Ha sepxeace npe A cxaB/ieHa cxeMa hm- 
ny/ibCHoro reHepaTopa HeflTpoHOB. r A e 1 - 
Kopnyc. 2 n 3 - n/ia 3 Moo5pa3ytou4ne Mnwenn 
« 3/ieKTpoMarHMTHbie KaTya/Kn, 5 - bwcoko- 

BO/1bXH3H 4>OpMHpy.omas /1MHMH MarHUXHO* 

cucTeMbi. 6 m 7 - paapnflHbie 3/iexxpo A bi 8 - 
nMny/jbCHw^i naaep. 9 mo - onxwnecKue a/ie- 
MeHTw paaflBoeHMs nywe*. 11 m 13 - /in H 3bi- A u- 
a^parMb,. 14-16 - CHCxeMb, CKaHMpoaaHMp. 
" iy onTusecKne Kana/ibi BWBO A a /iywea b 
30Hb. n/iMMOoBpaaoeaHiifl * paap^Hbu aneK- 25 
tpoaob. 20 n 21 - n/ia 3M eHHbie "o6/iaKa\ 

06e ziaaepHbie n/ia3Moo6paayK>mne mm- 
LueHM 2 n 3 MMny/TbCHoro renepaxopa aaKpen- 
zieHb. anyxpu Kopnyca 1 coocho sao/ib ero ocu 
CHMMexpun. n PM 3tom n/iocKne nosepxHocxM 
MHUieneM napa^e/ibHbi A pyr AP yry. 06e a/iex- 
rpoMarHMTHbie Kaxywxn 4 MarHHTHOvi cucxe- 
Mbi T3K>Ke pacno/io>KeHbi coocho bhvtdm 
Kopnyca. npunesi pacno/ioxenb. o6e cuMMer- 

PMHHO C OXB3TOM CBOHMH BMTK3MM 3 OHb! MH~ 

uieneM 2 m 3. HMny/,bCHoe nuranne KaxyweK 4 
oSecne^eaexc* 3a ewer mx cuMMexpuwnoro 
noflK/„OHeH M « K nuxatome* tiuhhh 3 neKxpo A a 
/. J/ieKxpoA 7 c a/iexxpoAOM 6. no fl K/iioMeH- 

HblW IK BblCOKOBO/lbTHOM <t>0 P M M p y KJmefi 

b. o6pa 3 yK)T pa3 P H AH yK> 3oh V A /, fl oSpaaosa- 
hh* cooTBercTsytoiMero nwraiomero MM ny;ibca 

M3l"HHXHblX K3TyLU6K 4, 

reHepaTop co A ep»c M x wMny/ibCHbi* ziaaep 
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BpeMeHHo _ A „* n.aaMooepaaoBanL na °6e° ™ " 2^™! "^-i*""- 8 P^bxaxe 



/ '"-»»u;iojycil,H OflHO' 

BpeMeHHo ^fl n/ia3Moo6pa3o B aHmi na o6e MX 
MnujeHHx 2 M 3 M pa 3P 5, A H 0 ro "noflXHra" 3 /,eK- 

TpOflOB 6 H 7 BblCOKOBO/lbTHOM 4>OpMM P y .OUietf 

nutHMM 5. Ann oBecneneH™ 3TM x yc/iOBM««c- 
no/ibaosaHbi ontMHecKne s/ieMenxw 9 u 10 

Ka^b.M M3 3TMX 3/ieMeHTOB "p33 A BaMBaST" 

"aAaiouiMA na h mx naaepHbrn /,yw. n P n a TO M 
3/ieMenr 9 nponycKaex nacrb MC xo A Horo na- 
3e P Horo /.yMa h 3 a/ieMenr 10 M npe/ioM/,«eT 
flPyry.o MacTb ziyna na noBepxnocTb MMUjenn 2 
a 3/ieMeHT 10 nponycKaer nacrb y^e "pa3 A BO- 
eHHoro M naflawmero Ha Hero nyna b pa 3 pfl A - 
o5beM "e* Ay 3/,eKxp OA aMM 6 m 7 a 
APyryio -acxb nywa oTpaxaex (npe/ioM/iae^Ma 

BTOpyiO MMLUeHb 3. C nOMOUlbtO /»MH3- AM a<J>- 



parw 1 1 13 KilHi(.-n , pnpvin> iii..-,,.|j V ,r (C „„ 
MHineneM 2 m 3 n i,ikxp (Sa.in«/ini»o .;, t »Ktpo- 

A« nyMenbie m«tm 3 j. W vo / t i 1HM!! ip fl a r 

noMombio cwcieM 14 16 r>anMpo8aHi«. na 
3.epH bie nsrwa ncpPMemaKjr MO noaepxHocxu 
na ywacTKn B03 A eflcTBMa. n pM 3TOM ncnonbso- 
BaHbi ! cooxBexcx 8 yK>mne onxwM<»cKne KaHa/iw 
' 9 BBO A a ziyMew. 

TeHepaxop pa6oraex c/ie A yiomnM o6pa- 

B 3a A a H HbiPt MOM8H1 epeMeHM BK/irawaex- 
MMny/ibCHhifl naaep 8. Ma/iyweHMe /.aaepa c 
noMo^bK) onxMMecKnx o^cxew H aneMenxoB 
*OKycnpyexc S e bm A b naaepnb.x naxen «a no- 
• eepxHoexflx M^eHeii 2 n 3, a xa^e pa 3 p* A - 
Horo aneKxpofla 7 (BucoKOBo/ib th an 

0O P MM P yK)ma fl n MH Hfl 5 fl O/l*H3 K 3TOMV B P e- 

MeHM no A roxoB*Tb cxapxoBb.e yc/ioB M « M ex Ay 
pa 3 pH A HbiMn 3/ieKxpo A aMn 6 n 7). Mou4Hocxb 
«cxo A Horo ziaaepHoro MMny/ibca mowt 6wxb 
Bb,6paHa h pacnpe A e/,eHa b naaepHbix naxHax 
na yMaciKax BoafleMcxBus aaaaHHWM o6pa- 
3om. ncxo A a H3 yc/iOBuP. 3Kcn/)yaxauMM reHe- 
paxopa. 

SneprnH. 3aK/iK3MeHHafl bo Bxopuwnbix na- 
3e P Hb,x HMny/ibcax. BbObiBaex 6bicxpoe npo- 
rpeBaHMe noBepxnocxM MnweHea 2 n 3 n 
a/ieKxpo A a 7. m cxpyeo6pa3HO aoaHMxaex sw- 
coKoxeMnepsxypnoe n/i3 3 MeHH 0 e o5/i 3 ko 
B A ep MwujeHM, npMMeM A ^ fl K ax< A oa MumeHu 
csoe. 20 A /in MMLuenn 2 n 21 A /i H mpiujghm 3 

nnn H a °vT M r H ° /,a3e P Hb '^ P33P« A Ha 3/,eKX- 

po A ax b m 7 co3 A aex MomHb.a n M ny/ib C nnxa- 
•ou,ero MamnTHbie KaxyujKH 4 Hanp S >KeHM S 

' IspBOHaMa/ibHo nnasMenHoe odnaKo ox 
Ka^ A oPi MMiueHM nMeer bm A 3/i;i M ncoM A a aw- 

l"?" yTO ™ Baon n H °P Ma ™ k nosepxHocxn MH- 
uieHu 2 m 3. MarepMa^, M^enen 
no A 6npa l oxc« b coox B excxBn M c 3 a A aHHoPi pe- 
3K4Me " H e^T PO Hoo6pa30BaH Mn . Hanp MMep 
hpm peaxmiH A eP,xe P M« A Ha Ae ^xep MM A „„„ 

A eHXe P Mfl 4 H3 XPHTMH T MMLLieHM A OTl>KHb( 

co A epxaxb cooxaexcxBeHHo (o6e mulushm) 
6^ A" ° AHa MMUJeHb - a T - APyra*. Moryx 
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n«->- c — u Mcjy/ibxaie 

rma3Moo6pa30BaH*K na o6e M x MnujeHflx b co- 
oxaexcxeytomux nna3MeHHb.x oO^aKax Haxo- 

Henxp0H006p330BaHMfl. 

ycxaHOB/ieno. wxo np M cooxsexcxsyKjmeM 
no A 6ope bo/immmhw h KOH^nrypaunn msthmx- • 
Horo noflB B b aaps/ieHHoPi KOHcxpyK U Mn soa- 
HHKarax yc/iosna xpa hc<po P m3 M m M 
n " a3MeHHWX 06/iaKOB b cxo A pmne scrpewHwe 

B33MMHO npOHH3WB3HDU4Me nyMKM. flpMMBM B 

aoHe BaanMHoro Bxo>K A eH MB 5, AP a npno6peT3- 
<ox A ocxaxoHHyK3 aHeprnw A /ih HeMxpoo6pa30- 
b 3 hm*. H3- 3a BwcoKoiTi nnoxHocxn ( 3a c^ei 
cxoxAeHMs) 3A ep b nysxax m 633nca cxo/ikho- 

BBHUS (nyXM ABMJKeHUfl' A 0 CXO/JXHOBeHMB) ko- 
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1 nn^recTBO netiTponoB b nMnynbce mo^kbt ao- 
CTurarb 3HawnTe/ibHOM bc/immuhw h ara eeniA- 

HHH3 MO^eT 6wTb O n T ti M M 3 H P O B 3 H 3 
COOTBGTCTByK)UiHM HOA^OpOM 3/ieKTpO<t>H3H- 

nectcnx m reoMeipuMecKnx napaMeTpos rene- 5 
paropa. 

TaK*e ycTa hob/1 e ho. mto b cxoahimmxca 
nyHKax n/ia3MeHHwx o6/13kob He bo3hhk3K)t 

. yC/lOBHH 06pa30B3HHfl TOPM03HOTO H3/iyMeHMfl 

c aHeprnew kb3htob ~100 aB, T3K iok 3/ietcT- 10 
POhw nMeiOT cyu^ecTBeHHO MeHbtuyio 3nep- 

rMK) M3-3a Ma/IOCTM M3CCU no OTHOlUeHHK) K 

Macce hohob npu OAHHaKOBOM ckopoctm. 

TeHepaMna HetfTpoHOB Ha BCTpe^Hwx nyn- 
Kax Tpe6yeT b 4 pa3a MeHbuue 3Hepruu Hefrr- 15 
poHOo6pa3yKDinnx MaCTnq, m6m npn 
6oM6apAnpoBKe HenoABMKHOii Mnujewn. 
AetiTpoHOB 3Ta 3Heprna nop*AKa 25 *aB m 100 

K3B COOTBeTCTBeHHO. 

HapacTajomee Ma thmthog no/ie B, C03Aa- 20 
KDU^eecj? KaTyujKaMM 4 cuhxpohho c n/ia3MO- 
o6pa30BaHneM, o6ecnemiBaeT komiighch* 
poBaHne ra30KHHeTimecKoro AaB/ieHua n/ia3- 
mw nonepeK nona b cooTBeTCTBuu c yc/iOBneM 

q" = enV (1) 

rAe e - pa3pflA 3/ieKTpoHa; 
n - n/roTHOCTb n/ia3Mbt; 

V - nonepeMHaa cxopocTb n/ia3Mb4. 30 
Yc/iOBue (1) cnpaBeA/JMBo Ha paccToaHwax 
ot qcm MeHee 10d o . rj\e do - K^a^erp nasep- 
Horfa nflTHa Ha MutueHax. MamnTHoe no/ie 
B * 5-10 T. BpeMA HapacTaHua no/i* r Hap = 10 
hc noA6npaeTc« ucxoa* M3 BpeMeHu pa3/ieTa 35 
n/ta3Mw Ha paccTOHnue 10d o , rAe d o = 0, 1-0,5 mm. 

MarHHTHoe no/ie B o6ecneMHBaeT oaho- 
BpeMenHO ycKopeHne n/ia3MeHHoro o6/iai<a. B 



pe3ynbiaie ok3tu* n/ia3Mbi b nonepenHOM Ha- 
npaBneHnii n ycKopeni/m b npoAO/ibHOM bo3- 

HHK3KDT CXOA»U4HeC3 M B33MMH0 

npoHH3biBaK>U4ne APyr Apyra nyixu. 

Bwxoa He^TpoHOB N n onpeAe/i5?eTcn co- 

OTHOlLieHMeM 

N n = Nn/, • O * n * I, 

rAe a- ceneHMe hasphom peaKLjun; 

n - n/IOTHOCTb M3CTHU B n/133M6HHOM HyM- 
Ke B MOMeHT BCTpeMM C BGTpeHHbIM nyHKOM; 

I - AiHHa n/ia3MeHHoro nynKa (6a3nc pe- 
aKunn); 

Nn/i - HMC/10 HaCTMM B n/133Me. 

Hmc/io wacTnu b nna3Me N n „ u n/iOTHOCTb 
nacTMu b nyMKe n CBfl3aHw Mex^y codom coot- 
HOtueHneM n 

n - nj| 

( lOd ) 2 -i 

o 

A/ihh3 nna3MeHHoro nyHKa I f20-40)d o , 
Hmc/io sacTuq b n/iasMe N n /i - 10 -10 18 . H3 
npuBeAeHHwx pacweToe cnenyer. mto mmc/io 
netiTpoHOB b MMny/ibce febixoA Hei/iTpOHOB) 
MO^eT cocTa BUTb N n - 10 9 -10 1 ° HefiTp./MMn. 

TaKUM o6pa30M. 6/iaroAap« <£>opMnpoBa- 

HHK) B3ai4MHO npOHH3bl BafOLMUX fiyHKOB n/ia3- 

mw reHepauna Hei/iTpoHOB nponcxoAUT npn 
MeHbtuwx 3Hepmax hohob b nyMKe, hh3kom 
topmo3hom n3/iyHeHnn, MeHbiueM pacxoAe 

MMLUeHU, BbfCOKO* n/lOTHOCTH M3CTMU B 30He 
H6MTp0H006p3 30BaHMfl Li. K a K C/ieACTBUC. 
MMeeTCJ? B03M0)KH0CTb nO/iyHViTb MMny/lbCH 

HeviTpoHOB c bwcokhmh noTpe6nTe/i bC KMMH 
napaMerpaMM, b tom wuc/ie no/iysnTb nMny/ib- 
cw HetiTpoHOB c BbicoKort n/ioTHocTbK) n npaK- 
THMecKn 6e3 4>OHOBoro raMMa-ns/iyneHnyi. 



<I>opMy/ia u3o6peTeHu fl40 

HMny.ribCHbi^ tehepatop he\at~ 

POHOB, coAepxatuM* repMeTH3npoBaH- 
Hbi^ UMAHHAPHHecKMM Kopnyc, ycTaHOB/ieH 
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nwe b Kopnyce ABe mmluchm , OAHa n3 
KOTopwx Bb4no/iHeHa n/ia3MOo6pa3y»omew. 
pacno/io>KeHHbii^ BHe Kopnyca MMny/ibCHwti 
/i33ep c onTunecKHMM 3/reMeHTaMu <^oxy- 

CUpOBKM M CKaHUpOBaHUfl. MaTHHTHy K) CM- 

cieMy. npuMeM Kopnyc CHa6>KeH onanoM sn 
BBo A a ziyMe^ /ia 3 epa b sony n/ia3Moo6pa- 
3yK>mew MHweHH. omnwatomHtric* ieM 
hto BTopaq Muwenb raK>Ke Bbino/iHeHa 
n/ia3Moo6 P 33y»ou4eM. o6e MuweHH coocho 
ycTs hob/1 en w b Kopnyce BAO/ib ero ocu 55 
cuMMerpnn c o6pameHHb*Mw oah 3 k APy- 
row noBepxHocT^Mn n/ia3Moo6pa30BaH^fl 
MarnnTHa p CHcreMa BKnwaer bmcoko- 

BO/lbTHyK) ^OPMUpyjOmyK) /1HHH KD, P33p^ 

Hb.fi 3/ieKipoAbi. 06pa3yK)mne pa3p«AHHK 



cuMMeipuMHO ycTaHOB/ieHHbie b Kopnyce 
ABe coocHbie 3/ieKTpoMarHMTHbie KaTyujKn, 
oxBaTbiBaKDiqwe MnujeHn. npuneM BbicoKO- 
BO/ibTHas 0opMnpyiomafl /iuhmr CB5?3ana c 
OAHMM H3 3/16KTPOAOS paspsAHMKa. a 

3/ieKTpOMarHHTHbie KaTyuu k m - c ApyruM 
3/ieKTpoAOM. MMny/ibCHbiti /ia3ep CHaSxen 

AOnO/lHUTe/lbHbJMH OnTWHeCKHMM aneMeHTa- 

mm pa3ABoeHM« /ia3epHoro nyna. 3/ieMen- 
t3mh pa3ABoennfl oahoto n 3 Jia3epH b Jx 
nyneM. Hanpaa/ieHHb^x Ha nna3Moo6pa3yK>- 
U4ne MniueHn. m Aono/iHMTe/ibHbiMn 3,ie- 

M6HT3MH 0OKyCHpO8KM M CKaHnpOBaHUfl 

ziasepHbix nysew, npn 3tom Kopnyc cna6- 
xeH AO n 0/1 HUTe/ibHbiM Kana/ioM BBOAa na- 
3epHb»x nyMew b 30ny eropoti n/ia3MOo6- 
pa 3yK )iMeM MMiueH n . a paapnAHMK 
CHa5xeH Kana/iOM BBOAa na3epHbix ziynew 
b pa3p*AHw* o6beM na noBepxHocTb oa- 

HOfO H3 pa3p«AHblX 3/ieKTpOAOB. 
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